A total of 186 volunteers, including 40 hospital patients, participated in a crosssectional survey of oropharyngeal colonization with Legionella pneumophila. Colonization was defined as the appearance of any L. pneumophila organisms on culture or a positive direct fluorescent-antibody (FA) test or both in the absence of signs or symptoms of pneumonia. The direct FA tests were performed on throat swabs, using a polyvalent conjugate directed against L. pneumophila serogroups I through IV. Throat swabs were cultured for L. pneumophila on a selective medium. Blood specimens were tested for antibody, using an indirect FA test and heat-killed polyvalent antigen for L. pneumophila serogroups I through IV. Eight people, none of whom had pneumonia or fever, had positive direct FA tests; no subject had a positive culture for L. pneumophila. Whether the positive direct FA results represent colonization cannot be stated with assurance. In any case, the results suggest that colonization occurs infrequently.
Legionnaires disease has been recognized as the cause of sporadic cases and epidemics of pneumonia since at least 1957 (12, 14) . With an estimated case fatality rate of 19%, the disease is considered to be a significant cause of morbidity and mortality. The causative agent, Legionella pneumophila, is an ubiquitous water microorganism. It is thought to be spread via an airborne route from contaminated potable water sources and air conditioning systems. The mechanism(s) of transfer from the environment to the lungs is not known; one possible mode is for oropharyngeal colonization to occur first, followed by subsequent aspiration. This study was designed to determine whether oropharyngeal colonization exists with L. pneumophila.
MATERIALS AND METHODS
Study of swabs and culture media. One strain of L. pneumophila serogroup I, obtained from a patient at the Veterans Administration Wadsworth Medical Center (VAWMC), was used for the determination of plating efficiency of various methods of throat swab collection. The strain had been frozen in vials containing skim milk at -70°C. The vials were thawed at room temperature, and the contents were plated on buffered charcoal yeast extract medium supplemented with 0.1% a-ketoglutarate (BCYEa medium); the plates were incubated for 48 h in a 35°C humidified-air incubator (3) . Buffered yeast extract broth with 0.1% a-ketoglutarate (BYEa medium) was then inoculated with each isolate from the BCYEa plates and incubated for 16 (16) . All specimens were screened at a dilution of 1:128 in combination with a heat-killed polyvalent antigen for L. pneumophila serogroups I through IV (7) . When specimens showed at least 2+ fluorescence at a titer of 128, the FA test was repeated, using dilutions of 1:32 to 1:1,024 and heat-killed monovalent antigens for L. pneumophila serogroups I through IV. For the purpose of calculating geometric mean titers, a value of less than 32 was calculated as 16. Colonization was defined as the appearance of L. pneumophila on culture or direct FA examination or both in the absence of signs or symptoms of pneumonia.
Water cultures. Environmental water samples were taken from each of the three buildings during the period of throat sampling. Nine water samples were taken from Building 500, four were taken from Building 218, and seven were taken from the West Los Angeles Federal Building. The specimen collection and processing were performed using techniques previously described (4).
RESULTS
Recovery efficiency results are shown in Tables 1 and 2. L. pneumophila recovery rates were higher on BCYEa than on BMPAa plates. Calcium alginate swabs emulsified in distilled water gave higher recovery percentages than did the same swabs emulsified in Ringer-Calgon solution. The calcium alginate swabs which had been emulsified in Ringer-Calgon solution had not dissolved significantly after 30 min of vigorous shaking. The same was true for swabs held for 6 h. Calcium alginate swabs and rayon swabs that were dissolved in distilled water produced essentially equal recovery percentages. The difference in bacterial recovery seen when swabs were refrigerated at 5°C for 0 to 6 h was minimal. From these results, the decision was made to use calcium alginate swabs and 2.5 ml of sterile All nine water samples taken from Building 500 were culture negative for L. pneumophila. Three of the four water samples taken from Building 218 were culture positive for L. pneumophila serogroups I and IV. Sources of positive specimens included the basement hot water heater main drain and two sinks. The seven water samples from the Federal Building were culture negative for L. pneumophila.
DISCUSSION
In investigating the use of swabs for culturing the respiratory tract, other investigators have reported that bacterial plating efficiencies are dependent on the specific types of swabs used and on the use of swab suspensions for plating (11, 13) . We determined that calcium alginate ). This contrasts with our criterion of one typical fluorescent form per smear, which we have found to be more sensitive, and no less specific, than the higher criterion (6) . If the Centers for Disease Control criterion for smear interpretation were used, the frequency of colonization would drop to 1.6%; this lower figure does not change the interpretation of the observations.
Whether the positive direct FA smears were true-or false-positives is open to question for several reasons. One is that none of the direct FA-positive specimens were culture positive. In this laboratory, during the 2-year period of 1981 to 1982, we analyzed only patients not treated with erythromycin; all 58 lower respiratory tract specimens which were direct FA positive were culture positive for L. pneumophila. The two exceptions were due to cross-reacting non-Legionella organisms. The estimated specificity in our laboratory of direct FA testing for L. pneumophila from lower respiratory tract specimens, including sputum, is 99.9%, and the sensitivity is 70 to 75%. Thus, even (2, 5, 6, 15) . These cross-reactive organisms have been serogroup specific in our unpublished observations, as well as in published reports (2, 5, 15) .
Failure to obtain positive cultures probably cannot be explained on the basis of too few organisms present in the sample. One organism per smear represents about 104 bacteria per ml of sample. Even when the swab dilution factor (0.08), the volume plated (0.1 ml), and the plating efficiency (5 to 30%) are considered, 10 to 50 CFU should have been observed on the culture plate. This argument assumes that the behavior of plate-passaged organisms is the same as the behavior of organisms found in the oropharynx. This may not be true because nonpassaged organisms appear to be more fastidious (8) and because of inhibition of L. pneumophila by oropharyngeal secretions and organisms (9; C. A. Bortner, R. D. Miller, and R. R. Arnold, Abstr. Annu. Meet. Am. Soc. Microbiol. 1982, B151, p. 43). This discrepancy might be better explained by a sampling error, consistent with the rare organisms seen on the original smears, rather than by cross-reactive organisms.
Whether the positive FA results represent colonization cannot be stated with assurance. Regardless, the results show that if colonization does exist, it is a rare event.
